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HISTORICAL RESUME 
The s p e c i e s of t h e genus B a n d l c o t a a r e w i d e l y 
d i s t r i b u t e d i n I n d i a and much of t h e s o u t h - e a s t e r n As i a 
( S p i l l e t , 1968 ) . Of t h e two s p e c i e s , t h e ' l e s s e r ' 
b a n d i c o o t r a t i s r e p r e s e n t e d by f i v e g e o g r a p h i c a l forms 
o r s u b - s p e c i e s (E l l e rman , 1961) . The s u b - s p e c i e s 
B a n d i c o t a benga l en s i s benga l en s i s (Gray) i s common form 
found in Nor th I n d i a . 
The l e s s e r ' b a n d i c o o t ' i s t y p i c a l l y a f i e l d 
o r r u r a l r a t (B lonfo rd , 1888-1891 ; El le rman 1961, P r a t e r 
1 9 6 5 ) . However, glfice t h « b e g i n n i n g of t h i s c e n t u r y , i t 
h a s s u c c e s s f u l l y e p l e n i a e d urban a r e a s i n I n d i a ( S p i l l e t , 
1968 ) . Th i s i s n o t o n l y t r u e of l a r g e r m e t r o p o l i t a n 
u rban c e n t r e s as C a l c u t t a , Bombay, Delh i and Madras (Rao, 
1947; S e a l , i960 b ; Deoras , 1960-1963) ; b u t a l s o of 
s m a l l e r c i t i e s as A l i g a r h . 'fhig shows tiie m a g n i t u d e of 
c h a n g e t h a t h a s oGGUfred i n urban r a t p o p u l a t i o n of 
I n d i a . 
The l e s s e r b a n d i c o o t r a t i s a h i g h l y f o s s o r i a l 
r a t (Kamath, 1961; Rao, 1965; Roy, 1974) . Su t b e s i d e s 
o t h e r b e h a v i o u r p a t t e r n , i t a l s o shows g r e a t p r o p e n s i t y 
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to 'hoard' food in i t s burrows (Kamath, 1961; Deoras, 
1964; Hoy, 1974) . Thus i t s burrowing habi t s give i t 
both added protect ion as well as provide i t with r e -
serve food supply (Spi l la t , 1968) . 
The lesser bandicoot r a t i s thus the most 
important agent of food destruct ion; and tha t i s a 
matter of serious concern (Spi l le t , 1968). I t i s thus 
estim.ated tha t 25% of food grown' in. India i s destroyed 
by rodent in the f ie ld and an additional 25-30% in 
storage (Warshof sky, 1967) . This amount i s l a rger than 
the buffer stock maintained by the Indian Government. 
I t i s quite obvious that if the 'bandicoot ' i s control led, 
losses of food to rodents wOUld be d r a s t i c a l l y reduced. 
The f;o©d hoarding by lessor bandicoot i s , 
however, not being extensively studied. To-date, the 
most important vork i s of Parrack (ige?'). I t demons-
t r a t e s that the lesser bandicoot r a t eats l e s s , damages ' 
more; er.d hoaJ^ 'Cls^  faybstsntially., The to t a l food l o s t to 
them i s perhaps much more than tha t caused by 'non-
hoarders ' dS ' r e e f r a t , Rattiie r.|_g..tus, or 'hoarders ' as 
ge rb i l s Tat era Indica. (Kiomari and Khan, 1978). 
(4) 
The factors influencing food 'hoarding' 
behaviour of ' l e s s e r ' bandicoot r a t , have also not 
been ainalysed. I t i s generally believed tha t i t i s a 
compulsive 'hoarder ' and can even hoard many objects 
other than food. However, the facts are otherwise, as 
the present vx^ rk shows. 
This work has been done in l i ne with similar 
work done on many other rodent species tha t hoard food 
as squi r re l s , hamsters. Albino r a t , mice and ge rb i l s , 
(Smith and Koss, 1950; Rice and Terman, 197 2; KcCarty 
and Southwick, 1974; Rieh&rd, 1976, 1978; Tadlock and 
Klein, 1979j Kumafi ^ d Khail, 1979; Begineux e t . a l . , 
1980; Etienne, e t . a l . , 1983; Roderick, 1984). 
Cbviously, jtigre inves t iga t ions on food hoarding 
behaviour of economically important rodent species in 
India are required (Barnett and Prahssh, 1975). But 
t h i s vTork, i t i s hoped; SuFi serve as the bas is for fur-
ther inves t iga t ion . 
(5) 
INTRODUCTION 
Food c r o p s a r e i n f e s t e d by a number of r o d e n t 
p e s t s ; and e x p l o i t e d a t a l l s t a g e s of growth ( B a r n e t t 
and P r a k a s h , 1975) . But h a r v e s t t i m e i s t h e s ea son of 
p l e n t y ; when l a r g e amounts of g r a i n s a r e c a r r i e d and 
' s t o r e d ' by them in t h e i r bu r rows ( P r a s a d , 1954; P r a t e r , 
1965) . Of t h e s e p e s t s , t h e l e s s e r b a n d i c o o t r a t , 
B a n d i c o t a benga l en s i s (Gray) , i s t h e most i m p o r t a n t i n 
many p a r t s of I n d i a (Barn©t t and P r a k a s h , 1975 ) . 
E s t i m a t e s of food ' h o a r d e d ' by B. b e n g a l en s i s , 
h a v e been few, b u t wider in t h e s e n s e t h a t o b s e r v a t i o n s 
h a v e e l so been made i n t h e f i e l d ( P a r r a c k , 1969; Roy, 
1 9 7 4 ) , Hov/ever, more s t u d i e s of i t a r e o b v i o u s l y r e q u i r -
ed f o r u s e i n | ? © s t - h o r v e s t t e c h n o l o g y , and p r o t e c t i o n o f 
s t o r e d g r a i n s ( S p i l l e t , 1969; B a r n e t t and P r a k a s h , 1975) . 
A c c o r d i n g i y , ' h b a t d i h g ' of food by a d u l t B. 
b e n g a l en s i s of bo th s e x e s , was o b s e r v e d i n l a b o r a t o r y en-
c l o s u r e s . The r ^ S u l t s °^^- '^l'B^^'\^tssed h e r e . 
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MATERIAL AND METHODS 
The b a n d i c o o t s , B. benga l en s i s , were t r a p p e d 
from A l i g a r h Rai lway S t a t i o n . T raps b a i t e d w i t h b r e a d , 
were p l a c e d on t r a c k s of main p l a t f o r m ; v ^ i c h was dug 
o v e r most of i t s l e n g t h . T raps were sp rung w i t h i n an 
hour a t most of b e i n g s e t n e a r what a p p e a r e d to be t h e 
main ' e n t r a n c e s ' t o b u r r o w s ; p r a c t i c a l l y a t a l l h o u r s 
o f t h e day . 
Trapped b a n d i c o o t s were b r o u g h t t o t h e l a b o r a -
t o r y ; sexed, weighed and h o u s e d i n wi re -mesh e n c l o s u r e s , 
0 . 8 2 X 0 .32 X 0,31m. Each e n c l o s u r e had a l a y e r of sand 
mixed wi th i n s e c t i c i d e a t t h e b o t t o m . Pape r was g iven 
f o r n e s t i n g . The b a n d i c o o t s were m a i n t a i n e d on a d i e t 
o f b r e a d and r a t 'chow' and v e g e t a b l e s ; w a t e r was g iven 
ad l i b . Ar rangements made i n s i d e t h e e n c l o s u r e s a r e 
shown i n F i g , i . 
E x p e r i m e n t s were s t a r t e d a f t e r a c c l i m i a t i z a t i o n 
of bandicoc3t.? to l a b o r a t o r y c o n d i t i o n s , f o r a t l e a s t 15 
d a y s . S u b j e c t s were d i v i d e d i n t o four g r o u p s ; each group 
was g iven t h e f o l l o w i n g t r e a t i n e n t : 
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Group 1: All sub j ec t s were weighed, and given a su rp lus 
of wheat (Tri t icum aestivum) . Cages were 
checked d a i l y for the next 15 days . Grains 
found in nes t -boxes , were taken ou t and weighed. 
Group 2: After "weighing, band icoo t s were s t a r v e d for 3 
days; and then weighed again . They were then 
given a surp lus of wheat; amounts hoarded each 
day were recovered and weighed over t h e n e x t 15 
days . 
Group 3: Subjec ts were weighed and of fe red only b r i n j a l 
(Sol angrn meloqena) for nex t 7 days . They were 
then weighed again, end given wheat in su rp lus 
arnQunts. Grains 'hoarded ' were recovered and 
weighed d a i l y for nfxt: 15 days . 
Group 4; Bandicoots were weighed, and given 20g of wheat 
fpr 3 days; and then lOg* 8g, 4g and f i n a l l y 2g 
wheat also for 3 days each. Subjec t s were then 
v;eighed again and given su rp lus amounts of 
wheat. ^ © u n t s QS. g fa ins hoarded by each sub-
j e c t was recorded d a i l y as b e f o r e . Observa t ions 
wat-e e^fentinued f§? a§ lofig as the behaviour 
l a s t e d . 
. • . S 
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Resu l t s were s t a t i s t i c a l l y analysed 
according tx5 methods desc r ibed by Bai ley (1959) 
and Lehner (1979) . 
(9) 
RESULTS 
The r e s u l t s a r e summarised i n T a b l e s 1 t o 4; 
and i l l u s t r a t e d i n F i g . 2. 
The b a n d i c o o t s of group 1 h o a r d e d food, b u t i n 
s m a l l amounts (Tab le 1 ) . One f ema le p r o v e d , however , 
an e x c e p t i o n . But d i f f e r e n c e s on a c c o u n t of sex were 
n o t d i s c e r n i b l e ( t = 1.405, df = 4 . P ^ O . 2 ) . Hoa rd ing 
a l s o l a s t e d fo r v a r i a b l e d u r a t i o n s . 
B a n d i c o o t s of group 2 l o s t 10 to 12% of t h e i r 
b o d y - w e i g h t due to s t a r v a t i o n . But o r i g i n a l body-
w e i g h t s were r a p i d l y r e g a i n e d w i t h i n 7 days of wheat 
becoming a v a i l a b l e . During t h e p e r i o d of w e i g h t -
r e c o v e r y , ajid even afterwa:E'd5; a l l s u b j e c t s h o a r d e d 
food, b u t in s m i l l amounts l i X e t h e b a n d i c o o t s of 
g roup 1 (Tab le 2) . 
Group 3 b a n d i c o o t s als© l o s t w e i g h t (15-20%) 
n r e s t r i c t e d d i s t s f b f i f l j a l . But i t was a l s o r a p i d l y 
r e g a i n e d . All s u b j e c t s then h o a r d e d food . But i t was 
h o a r d e d i n smal l amounts , as Jay b a n d i c o o t s of group 1 
& 2 (Tab le 3) . 
o 
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l o s t 
Group 4 bandicoots also/v/eight ^10% ) with 
gradual reduction of daily r a t i o n s . The or ig ina l 
weights were regained v;ithin 6 days of wheat becoming 
avai lable again in surplus amounts. During the short 
period of weight recovery, and then over the next 59 
to 9 2 days; a l l subjects hoarded wheat in very la rge 
amounts (Table 4 ) . But one male car r ied i t in excep-
t iona l ly high amounts - 233g wheat was recovered from 
nest-box each day (Fig. 2). In case of a l l subjects , 
hoarding leve ls gradually increased to a 'peak' before 
decl ining. Afterwards, I t stopped a l together . 
. . . 1 1 
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DISCUSSION 
S e v e r a l r o d e n t s p e c i e s a r e found t o ' h o a r d ' 
food, bo th i n n a t u r a l as wel l as under l a b o r a t o r y c o n -
d i t i o n s (McCarty and Southwick, 1974; B a r n e t t and 
P r a k a s h , 1975) . > ^ p a r e n t l y , f ema le s ' h o a r d ' m o r e t h a n 
m a l e s (Niorgan e t . a l . 194 3; Dewsbury, 1970; Nyby e t . 
a l . , 1973) . Although a complex a c t i v i t y , food hoaird-
i n g i s q u i c k l y r e l e a s e d by v a r y i n g d e g r e e s of food d e p -
r i v a t i o n (Morgan e t . a l . , 194 3; Smith and Ross , 1950a; 
iMcKelvey and Marx, 1951; Nyby e t . a l . 1 9 7 3 ) . Our 
o b s e r v a t i o n s on b a n d i c o o t s a l s o con f i rm t h i s . 
I t i s t h u s c l e a r t h a t b a n d i c o o t s r e g u l a r l y 
' h o a r d ' food, under l a b o r a t o r y c o n d i t i o n s t o o ; b u t 
o r d i n a r i l y in smal l amounts ( T a b l e 1 ) . Methods of food 
d e p r i v a t i o n as s t a r v a t i o n o r r e s t r i c t i o n to an e x c l u s i v e 
d i e t of v e g e t a b l e s * do n o t i n f l u e n c e h o a r d i n g l e v e l s 
( T a b l e s 2, 3 ) . But b s f i d i c o o t s s u b j e c t e d to a s c h e d u l e 
o f r e d u c e d r a t i o n s , s t a r t h o a r d i n g food i n l a r g e amounts 
(Tat) le 4, F i g . 2 ) . The g r a i n s a r e c a r r i e d by mouth and 
s t o r e d i n n e x t - b o x e s . The b e h a v i o u r a l s o l a s t s f o r l o n g 
d u r a t i o n s ; and a t t a i n s 'peaK' l e v e l s i n ma le s u b j e c t s 
( T a b l e 4, F i g . 2) . 
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Since hoarding behaviour in bandicoots i s 
also released by food deprivation, i t i s obvious tha t 
n u t r i t i o n a l factors supply the drive for i t (Morgan 
e t . a l . , 1943; Kuinari and Khan, 1979). But unl ike 
gerb i l s , Tatera indica in die a Hardwicke, both sexes 
in bandicoots hoard food; and hoarding also occurs 
over extended periods (Table 4, Fig. 2). Bandicoots 
are ' s o l i t a r y ' , while gerb i l s are ' co lon ia l ' forms 
(Barnett and Prakash, 1975); and th i s may account for 
the differences observed between the hoarding behavi-
our of the two species. 
Sex differences in such behaviour are observed 
in 'Mongolian' gerbi ls Meriones unquiculatus too; and 
have been a t t r ibu ted to i t s hormonal cont ro l , and in -
fluence of temperate cl imate. 'Hoarding' by males 
follows the f a l l in androgen leve l s , and coincides 
with term.ination of breeding season (Nyby e t . a l . , 
1973). Pood acquisi t ion by them i s essent ia l for over-
winter survival of the colony. Consistently high 
l eve l s of 'hoarding' by females ensures nourishment 
spec i f i ca l ly for care and development of young (McCarty 
and Southwick, 1974). 
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Thus hoarding by males serves the important 
function of obtaining reserves of food for the entire, 
colony; and hence i t s adaptive value increases with 
social organisation (Kurnari and Khan, 1979). Hoarding 
by females has different function; also of great adap-
t ive value. Since bandicoots are ' s o l i t a r y ' , such dif-
ferences as may ar i se with social organisat ion, are 
obviously not observed. Both sexes gather the i r 
' s to res ' of food separately, to t i d e over per iods of 
sca rc i ty . These may continually a r i se as for example 
with ro ta t ion of crops in the f i e lds (Kumari and Khan, 
1979). Accordingly, food hoarding by bandicoots in 
the natural environment also coincides with harvest ing 
of crops (Prater, 1965). 
. .14 
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SUMMARY 
Subjected to food deprivation by gradual 
reduction of daily ra t ions , the lesser bandicoot r a t , 
Bandicota bengal en s i s (Gray), s tar ted 'hoarding' 
cereal grains then in very large amounts from a sur-
p lus offered. Alternative methods of food deprivation 
as starvation or r e s t r i c t i o n to an exclusive d ie t of 
vegetables, fa i led to s imilar ly provoke the behaviour 
in laboratory enclosures. 
Although both sexes 'hoarded' food, hoarding 
at tained 'peak' levels in male subjects . The behaviour 
in than also las ted for longer durat ions . 
Food hoarding in na turs l environment coincides 
with harvesting of crops. Grains 'hoarded' then, help 
individuals to survive ifl the coming ' l ean ' per iods; 
when food obviously becomes scarce. 
. , . 1: 
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TABLE 1 
Miounts of wheat h o a r d e d by b a n d i c o o t s 
of group 1 i n t h e i r n e s t - b o x e s . 
(20) 
T a b l e 1 
D e s c r i p t i o n Leng th of Hoard ing Anount of Food 
B a n d i c o o t (Body-Vveight O b s e r v a t i o n P e r i o d Hoarded 
No q/Sex) (Days) (Days) q / d a y 
1 
2 
3 
4 
5 
6 
365 
452 
219 
297 
400 
207 
i 
$ 
J 
S 
? 
J 
15 
15 
15 
15 
15 
15 
5 
7 
8 
0 
4 
7 
4 . 0 0 
4 1 . 4 0 
1.8 
0 
9 . 0 
5 . 0 0 
. . . 21 
TABLE 2 
Amounts of food h o a r d e d by b a n d i c o o t s 
of c roup 2 a f t e r s t a r v a t i o n fo r 3 days . 
(21) 
T a b l e 2 
D e s c r i p t i o n Leng th of Anoiint of Food 
B a n d i c o o t (Eody-•'.^; e i g h t O b s e r v a t i o n Hoarded 
No (g /Sex) (Days) g / d a y 
1 
2 
3 
4 
365 
325 
37 5 
310 
% 
I 
^ 
t 
15 
15 
15 
15 
4 . 0 
7 .0 
11.0 
3.0 
TABLE 3 
Wheat hoarded daily by bandicoots of group 
3 after receiving an exclusive d ie t of 
vegetable for 7 days. 
(22) 
T a b l e 3 
D e s c r i p t i o n L e n g t h of Amount of Food 
B a n d i c o o t (Eody-V.'eight O b s e r v a t i o n Hoarded 
No (g /Sex) (Days) g / d a y 
1 
2 
3 
4 
5 
365 
219 
415 
400 
207 
^ 
% 
« 
t 
t 
15 
15 
15 
15 
15 
4 . 3 
3.0 
7 .0 
6 .0 
2.0 
TABLE 4 
Food hoarded d a i l y by band icoo ts of group 
4; subjec ted to a schedule of reduced 
r a t i o n s . 
(23) 
Table 4 
an d i c o o t 
No 
1 
2 
3 
4 
5 
D e s c r i D t i o n 
(Body-Weight 
( g / S e x 
300 
350 
350 
400 
410 
* 
? 
t 
? 
? 
Ho arc 
(Days 
l ing 
from 
87 
79 
77 
61 
92 
P e r i o d 
S t a r t ) 
Amount o 
Hoar( 
f Food 
i e d 
g / d a y 
(Mean + 
33.100 + 
39.4 37 + 
12 .375 + 
114 .285 + 
193.800 + 
S . E . ) 
9 .959 
9 . 4 0 1 
3.184 
4 .466 
33.387 
. . . 2 4 
FIGURE 1 
Arrangements i n s i d e the enc losures housing 
band icoo t s . F = Food t ray / VJ = V J^ater t r a y , 
N = Nest-box. 
(24) 
FIGURE 2 
Amounts of food h o a r d e d d a l l y by Band! coo "t 
No. 6 of group 4. 
(2 5) 
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